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Fig. 3 Change in poloidal direction strain measured.
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Fig. 2 Comparison of strains measured on different days.
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because of the friction of superconductors. HSNE 3111 and
3114 are the strains at inner and outer equators of the first
sector, and both are in poloidal direction. To compare the
difference of the measured strains clearly, the strain was
plotted against another set of measured data at the same
magnetic field. The data at a certain magnetic field was
selected and plotted as shown in Fig. 2. The dotted lines in
the figure show +1- 3 digits (1 digit is 2.5 x 1()-{) strain). It is
clear that all data are plotted in the scatter. The measured
strains at 10 sectors are summarized in Fig. 3. The measured
are different depending on the location of the gage,
SInce the port configuration and ribs are not same. However,
the measured strain at each point changes within +1- 3 digits
and does not show significant difference.
From the above discussion, it would be concluded that
the cryogenic support structure in the LHD is working well
and no defects occur.
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Fig. 1 Comparison of hysteresis curves measured on
October 4,2000 and November 27,2002.
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The cryogenic support structure in the LHD sustains
the electro-magnetic force generated by the superconducting
coils and is constructed with 100 mm thick stainless steel
(SDS316). There are twenty cross-beads in total in the
structural joints on inner and outer equators, where the
sector to sector weld-bead and top half and lower half
weld-bead are crossing. To evaluate the soundness of the
cryogenic support structure, especially weld beads, strain
measurement has been performed in the LHD experiments
in the same manner as established in the fourth operation
cycle. The strain measurements were carried out five times
until now. The results are compared with the first set of the
results, and it is clarified that all sets of the data are in the
error band. In this paper, some results are presented and the
soundness of the structure is discussed.
The strains on the inner and outer equators (mid-plane
of the cryogenic support structure) and the temperature
change around the gage were recorded continuously during
the coil excitation. The details of the strain gages and the
location of the gages and thermo-sensors in the structure are
described in Reference 1, 2 and 3.
The strain measurements were carried out on October
4, 2000, January 19, 2001, September 29, 2001, January 11,
2002 and November 27,2002. The maximum magnetic field
at the magnetic axis was 2.85 T under #1-d mode (R = 3.6
m) and the ramp up and down rate was 0.02 T/min. Helical
coil has three blocks of superconductor, the inner, the
middle and the outer one. Each current of the block was
controlled as 10.749, 11.628 and 11.823 kA, respectively.
.temperatures on the inner and outer equators changes
wlthm +1- 0.03 K by the eddy current during ramp up and
down processes, because the excitation took about 5 hours.
The measured strains were plotted against the square of
magnetic field as shown in Fig. 1. It shows hysteresis curves
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